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(57) ABSTRACT 

In a radial scan, forWard viewing ultrasonic endoscope, a 

plurality of ?exible substrates for transmitting signals to and 
from an ultrasonic probe extend rearWard from the ultra 

sonic probe, a ?exible substrate passage hole of an arcuate 

cross-sectional shape through Which the ?exible substrates 
pass is formed in a front end portion body in an axial 

direction, and the Wirings on the ?exible substrates are 
connected to a signal cable passing through the insertion 
portion of the endoscope. 

18 Claims, 11 Drawing Sheets 
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FIG. 5 
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RADIAL SCAN, FORWARD VIEWING 
ULTRASONIC ENDOSCOPE 

BACKGROUND OF THE INVENTION 

The present invention relates to a radial scan, forward 
viewing ultrasonic endoscope having at the tip of an inser 
tion portion objective optics for optical examination of the 
area ahead of said insertion portion and an ultrasonic probe 
for performing radial scan by ultrasonic Waves. 

For ultrasonic endoscopes that can optically examine a 
body cavity While performing ultrasonic scan, it is generally 
considered advisable to project ultrasonic Waves from the tip 
of an insertion portion to perform lateral scan as the area 
Which lies the nearest possible to the scanning direction is 
being examined optically. The ultrasonic endoscopes are 
structurally designed to meet this requirement. 

HoWever, the greatest value of ultrasonic endoscopes lies 
not in obtaining an ultrasonic cross-sectional image of the 
other side of an abnormal area of the mucous membrane in 
the body cavity of interest but rather in inserting the ultra 
sonic endoscope into an organ adjacent the inaccessible 
organ and performing ultrasonic scan from that organ. 

Therefore, effective ultrasonic scan is inmost cases radial 
scan about the longitudinal axis of the tip of the insertion 
portion Whereas effective optical examination is forWard 
vieWing Which is most convenient for checking the area 
ahead of the insertion portion of the endoscope as it is passed 
into the body cavity. 

HoWever, ultrasonic endoscopes of this type Which are 
commonly called “radial scan, forWard vieWing ultrasonic 
endoscopes” have several problems to solve, such as design 
ing a structure that can shorten the rigid tip, and no com 
mercial product has been put on the market. 

SUMMARY OF THE INVENTION 

An object, therefore, of the present invention is to provide 
a practically feasible radial scan, forWard vieWing ultrasonic 
endoscope that can minimiZe the length of the rigid tip of the 
insertion portion. 

This object of the invention can be attained by a radial 
scan, forWard vieWing ultrasonic endoscope having an ultra 
sonic probe that is formed in annular shape to permit radial 
scan and Which is provided at the forWard end of an insertion 
portion, and a forWard end portion body that is ?tted With 
objective optics for examining the area ahead of the inser 
tion portion and Which has a smaller outside diameter in the 
front half Which is ?tted into the ultrasonic probe, Wherein 
a plurality of ?exible substrates for transmitting signals to 
and from the ultrasonic probe extend rearWard from the 
ultrasonic probe, a ?exible substrate passage hole of an 
arcuate cross-sectional shape through Which the ?exible 
substrates pass is formed in the front end portion body in an 
axial direction, and the Wirings on the ?exible substrates are 
connected to a signal cable passing through the insertion 
portion. 

In a preferred embodiment, at least one area of the ?exible 
substrate passage hole is divided into portions in a circum 
ferential direction. In another preferred embodiment, a nut 
member for urging and ?xing the ultrasonic probe against 
the front end portion body from the front meshes With the 
outer circumferential surface of the distal end portion of the 
front end portion body. 

This object of the invention can also be attained by a 
radial scan, forWard vieWing ultrasonic endoscope having an 
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2 
ultrasonic probe that is formed in annular shape to permit 
radial scan and Which is provided at the front end of an 
insertion portion, and a front end portion body that is ?tted 
With objective optics for examining the area ahead of the 
insertion portion and Which has a smaller outside diameter 
in the front half Which is ?tted into the ultrasonic probe, 
Wherein a plurality of ?exible substrates for transmitting 
signals to and from the ultrasonic probe are arranged in arcs 
around the longitudinal axis of the ultrasonic probe and 
alloWed to pass through the front end portion body and a 
rotation preventing member for preventing relative rotation 
of the ultrasonic probe and the front end portion body around 
the longitudinal axis is provided in a position in that area of 
a circumferential extension of the series of arcs Where no 
?exible substrate is provided. 

In a preferred embodiment, the rotation preventing mem 
ber is independent of both the ultrasonic probe and the 
forWard end portion body and a groove into Which the 
rotation preventing member is to be ?tted is formed in each 
of the ultrasonic probe and the front end portion body. 

This object of the invention can also be attained by a 
radial scan, forWard vieWing ultrasonic endoscope having an 
ultrasonic probe that is formed in annular shape to permit 
radial scan and Which is provided at the front end of an 
insertion portion, a front end portion body that is ?tted With 
objective optics for examining the area ahead of the inser 
tion portion and Which has a smaller outside diameter in the 
front half Which is ?tted into the ultrasonic probe, and an 
in?atable balloon provided to surround the ultrasonic probe, 
Wherein a plurality of ?exible substrates for transmitting 
signals to and from the ultrasonic probe are arranged in arcs 
around the longitudinal axis of the ultrasonic probe and 
allowed to pass through the front end portion body and ?uid 
channels that communicate into the balloon are provided in 
a position in that area of a circumferential extension of the 
series of arcs Where no ?exible substrate is provided. 
The present disclosure relates to the subject matter con 

tained in Japanese patent application Nos. 2000-136730, 
2000-136731 and 2000-136732 (all ?led on May 10, 2000), 
Which are expressly incorporated herein by reference in their 
entireties. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side sectional vieW of a forWard end portion 
of an insertion portion of an ultrasonic endoscope according 
to an embodiment of the present invention. 

FIG. 2 is a side vieW shoWing the overall con?guration of 
the ultrasonic endoscope according to the embodiment of the 
present invention. 

FIG. 3 is a side sectional vieW of the ultrasonic endoscope 
according to the embodiment of the present invention. 

FIG. 4 is a sectional vieW taken along the line IV—IV in 
FIG. 3, shoWing the embodiment of the present invention. 

FIG. 5 is a sectional vieW taken along the line V—V in 
FIG. 3, shoWing the embodiment of the present invention. 

FIG. 6 is a side sectional vieW of a forWard-end-portion 
body in the embodiment of the present invention. 

FIG. 7 is a sectional vieW taken along the line VII—VII 
in FIG. 6, shoWing the embodiment of the present invention. 

FIG. 8 is a sectional vieW taken along the line VIII—VIII 
in FIG. 6, shoWing the embodiment of the present invention. 

FIG. 9 is a sectional vieW taken along the line IX—IX in 
FIG. 1, shoWing the embodiment of the present invention. 

FIG. 10 is a partly sectional vieW shoWing a state of 
passage of ?exible substrates in the embodiment of the 
present invention. 
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FIG. 11 is a schematic view showing a state of backward 
end portions of the ?exible substrates in the embodiment of 
the present invention. 

FIG. 12 is a side view of portions of connection of the 
?exible substrates to a signal cable in the embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An embodiment of the present invention will be described 
below with reference to the accompanied drawings. 

FIG. 2 shows a radial scan, forward viewing ultrasonic 
endoscope which comprises a ?exible tube portion 1 to be 
inserted into a body cavity, a curved portion 2 which is bent 
by remote control being connected to a forward end of the 
?exible tube portion 1, a forward-end-portion body 3 con 
nected to a forward end of the curved portion 2, and an 
ultrasonic probe 4 attached to the forward-end-portion body 
3. The reference numeral 100 designates an in?atable/ 
de?atable balloon which is detachably provided to surround 
the ultrasonic probe 4. 
Acurved portion operation knob 6, or the like, for driving 

the curved portion 2 to bend is disposed in an operation 
portion 5 connected to a base end of the ?exible tube portion 
1. The reference numeral 7 designates a treating tool inser 
tion hole through which a treating tool, or the like, is inserted 
into a treating tool-pass channel 15 disposed in the ?exible 
tube portion 1 so as to be inserted into the ?exible tube 
portion 1. 
Avideo signal connector portion 81 to be connected to a 

video processor not shown and a light guide connector 
portion 82 are provided side by side at a forward end of a 
?rst connection ?exible tube 8 connected to the operation 
portion 5. An ultrasonic signal connector portion 91 to be 
connected to an ultrasonic signal processor not shown is 
provided at a forward end of a second connection ?exible 
tube 9. 

FIG. 1 shows a forward end portion of an insertion portion 
in which the ultrasonic probe 4 includes an ultrasonic 
vibrator arrangement portion 41 formed approximately 
annularly, and a plastic receptacle member 42 for holding 
the ultrasonic vibrator arrangement portion 41. The ultra 
sonic vibrator arrangement portion 41 and the receptacle 
member 42 are integrated into one unit shown in FIG. 3. 

As shown in FIG. 4 which is a sectional view taken along 
the line IV—IV in FIG. 3, ultrasonic signals are transmitted/ 
received (electronically scanned) successively in a range, for 
example, of 270°, around an axial line from the ultrasonic 
vibrator arrangement portion 41 having a large number of 
ultrasonic vibrators arranged around the axial line. Thus, 
radial scanning is performed in a direction perpendicular to 
the axial line. 

The inner space of the ultrasonic vibrator arrangement 
portion 41 is shaped like a cylindrical hole with the axial line 
as its center. Flexible substrates 43 having wiring for trans 
mitting a signal input into/output from the ultrasonic vibra 
tor arrangement portion 41 are connected to a backward end 
portion (an upper portion in FIG. 3) of the ultrasonic vibrator 
arrangement portion 41 so as to extend backward. 

As shown in FIG. 5 which is a sectional view taken along 
the line V—V in FIG. 3, the ?exible substrates 43 are 
provided as a plurality of ?exible substrates 43 (for example, 
eight ?exible substrates 43), which are provided side by side 
so as to be shaped like a circular arc around the axial line of 
the ultrasonic probe 4. 
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4 
As shown in FIG. 5, the ?exible substrates 43 are arranged 

like a circular arc, for example, in a range of about 270°. 
A slot 44 for embedding a rotation stopper member 13 

which will be described later is formed in a portion which is 
extension of the circular arc where the ?exible substrates 43 
are arranged and which has no arrangement of the ?exible 
substrates 43. 

Referring back to FIG. 3, a centering ?tting portion 46 to 
be ?tted to a centering ?tting portion 32 (which will be 
described later) of the forward-end-portion body 3 is formed 
in a backward end portion of the receptacle member 42 so 
as to be concentric with an outer cirumferential surface (an 
outer circumferential surface of a boundary portion adjacent 
to the outer surface of the forward-end-portion body 3) 45 in 
high dimensional accuracy. A circumferential groove 11 for 
?xing a forward end portion of the in?atable/de?atable 
balloon 100 by a belt is formed in a forward end portion of 
the outer circumferential surface of the receptacle member 
42. 

Referring back to FIG. 1 again, the forward-end-portion 
body 3 made of a plastic material, or the like, has a forward 
half portion 33 which is so small in siZe as to be inserted into 
an inner circumferential surface 41a of the ultrasonic vibra 
tor arrangement portion 41 of the ultrasonic probe 4 as a 
single part state of the forward-end-portion body 3 as shown 
in FIG. 6. Further, an outer circumferential surface 31 of a 
boundary portion adjacent to the outer circumferential sur 
face of the ultrasonic probe 4 is formed to have the same siZe 
as that of the outer circumferential surface 45 of the bound 
ary portion of the ultrasonic probe 4. 
A self-aligning ?tting portion 32 to be ?tted to a self 

aligning ?tting portion 46 of the ultrasonic probe 4 is formed 
in a forward end portion of the outer circumferential surface 
31 of the boundary portion of the forward-end-portion body 
3 so as to be aligned with the outer circumferential surface 
31 of the boundary portion in high dimensional accuracy. 
Further, a circumferential groove 12 for ?xing a rear end 
portion of the balloon 100 by a belt is formed at a backward 
end of the outer circumferential surface. 
An objective arrangement hole 34a, an illumination light 

guide arrangement hole 34b and a treating tool-pass hole 35 
are formed in a forward portion of the forward half portion 
33 of the forward-end-portion body 3 so as to be parallel to 
the axial 25 line. An inclusion-pass hole 36 having an inner 
diameter slightly smaller than the outer diameter of the 
forward half portion 33 is formed on the back of the forward 
portion of the forward half portion 33 so as to extend to a 
backward end of the forward-end-portion body 3. 
As shown also in FIG. 7 which is a sectional view taken 

along the line VII—VII in FIG. 6, a ?exible substrate-pass 
hole 37 for making the ?exible substrates 43 pass there 
through is formed in a backward half portion of the forward 
end-portion body 3 and approximately on a position of 
extension of the outer circumferential surface of the forward 
half portion 33 so as to be shaped like a circular arc around 
the axial line in accordance with the positions of arrange 
ment of the ?exible substrates 43. 

Incidentally, as shown in FIG. 8 which is a sectional view 
taken along the line VIII—VIII in FIG. 6, at least one 
junction 37a is formed in the middle of the ?exible substrate 
pass hole 37 in the vicinity of the backward end portion of 
the forward-end-portion body 3 so that the ?exible substrate 
pass hole 37 is divided into two by the junction 37a to 
thereby ensure strength suf?cient to prevent the forward 
end-portion body 3 from being squashed by external force. 

Referring back to FIGS. 6 and 7, the ?exible substrate 
pass hole 37 is shaped like a circular arc in a range of about 
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280°. Fluid passages 38 for injecting degassing Water into 
the balloon 100 and discharging degassing Water from the 
balloon 100 respectively are formed in a portion in Which the 
?exible substrate-pass hole 37 is not formed. The ?uid 
passages 38 are formed in parallel to the axial line so as to 
communicate With a balloon communication opening 38a 
opened into the balloon 100. 

The tWo ?uid passages 38 are formed side by side. One of 
the tWo ?uid passages 38 is used for discharging degassing 
Water and gas. Although the ?uid passages 38 do not appear 
in FIG. 6 (and in FIG. 1) originally, the ?uid passages 38 are 
shoWn in FIG. 6 (and in FIG. 1) to facilitate an understand 
ing of the description. The reference numeral 39 designates 
a slot 69 for embedding a rotation stopper member 13. 

Referring back to FIG. 1, the ultrasonic probe 4 ?tted to 
the forWard half portion 33 of the forWard-end-portion body 
3 is pressed and ?xed to an intermediate stepped surface of 
the forWard-end-portion body 3 by a nut member 10 to be 
thread-engaged With a male screW formed on the outer 
circumference of the forWard end portion of the forWard 
end-portion body 3. 
As shoWn also in FIG. 9 Which is a sectional vieW taken 

along the line IX—IX in FIG. 1, the rotation stopper member 
13 shaped like a rectangular parallelepiped is embedded in 
the slot 44 of the ultrasonic probe 4 and in the slot 39 of the 
forWard-end portion-body 3 to thereby limit positioning in 
the direction of rotation of the ultrasonic probe 4 relative to 
the forWard-end-portion body 3. Hence, the relation betWeen 
the direction of ultrasonic scanning and the direction of 
observation vieW ?eld is set correctly. The reference 
numeral 17 designates illumination light guide ?bers. 

Referring back to FIG. 1 again, in the state Where the 
ultrasonic probe 4 is ?xed to the forWard-end-portion body 
3, the forWard half portion 33 of the forWard-end-portion 
body 3 and the inner circumferential surface 41a of the 
ultrasonic vibrator arrangement portion 41 are ?tted to each 
other and the centering ?tting portion 32 of the forWard 
end-portion body 3 and the centering ?tting portion 46 of the 
ultrasonic probe 4 are ?tted to each other. The gap betWeen 
the former ?tting portions is formed so as to be larger than 
the gap betWeen the latter ?tting portions. 
As a result, it is seldom that there occurs a difference in 

level in the joint portion Which is one of joint portions 
betWeen the forWard-end-portion body 3 and the ultrasonic 
probe 4 and Which is betWeen the boundary portion outer 
circumferential surface 31 of the forWard-end-portion body 
3 and the boundary portion outer circumferential surface 45 
of the ultrasonic probe 4. Thus, a forWard end portion having 
a good property for insertion into a patient is formed. 
An objective optical system 14a is disposed in a forWard 

portion of the objective arrangement hole 34. A solid image 
pickup device 14b is disposed in a backWard portion of the 
objective arrangement hole 34. A signal cable 14c for 
transmitting an image-pickup signal, or the like, passes 
through the inside of the inclusion-pass hole 36 and extends 
backWard into the curved portion 2. A treating tool insertion 
channel 15 is connected to the treating tool-pass hole 35 
through a stainless steel pipe. 

Flexible piping tubes 16 are connected to the tWo ?uid 
passages 38 respectively. The balloon 100 has opposite ends 
?xed to the circumferential grooves 11 and 12 respectively. 
Hence, degassing Water can be injected into the balloon 100 
and discharged from the balloon 100 through the piping 
tubes 16 by control from the operation portion 5 so that the 
balloon 100 can be in?ated/de?ated. 
As shoWn in FIG. 1, the ?exible substrates 43 for trans 

mitting a signal inputted into or outputted from the ultra 
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6 
sonic vibrator arrangement portion 41 are draWn backWard 
into the curved portion 2 via the ?exible substrate-pass hole 
37 formed in the forWard-end-portion body 3. 
As shoWn in FIG. 10, in the backWard half portion of the 

?exible substrate-pass hole 37, the ?exible substrates 43 are 
disposed so that the ?exible substrates 43 are draWn back 
Ward into the curved portion 2 While adjacent ?exible 
substrates 43 slightly overlap each other in order to avoid 
interference With the junction 37a. 

In the curved portion 2, all the signals inputted into or 
outputted from the ultrasonic vibrator arrangement portion 
41 are transmitted by Wiring formed in the thin ?exible 
substrates 43. Hence, a signal cable, or the like, need not be 
inserted/disposed in the curved portion 2. 
The ?exible substrates 43 are arranged like a circular arc 

surrounding various inclusions such as the signal cable 14c 
of the solid image-pickup device 14b, the treating tool 
insertion channel 15 and the light guide ?bers 17. Hence, 
various inclusions are inserted/disposed in the curved por 
tion 2 Without any Wasteful inner space, so that the curved 
portion 2 can be formed so as to be small in siZe. 

As shoWn in FIG. 11, the ?exible substrates 43 are formed 
to have different lengths respectively. Even the shortest 
?exible substrate 43 is set to have a length sufficient to pass 
through the inside of the curved portion 2. The signal cable 
47 inserted/disposed in the ?exible tube portion 1 has signal 
Wires 47a. The ?exible substrates 43 are connected to 
forWard ends of the signal Wires 47a respectively While the 
?exible substrates 43 are displaced successively in the 
direction of the length of the signal cable 47. 

Portions of connection of the ?exible substrates 43 to the 
signal Wires 47a of the signal cable 47 are enlarged in 
diameter by soldering, or the like. Local enlargement can be, 
hoWever, avoided totally because the portions are displaced 
successively. Hence, the ?exible tube portion 1 and the 
curved portion 2 can be formed to be small in siZe. 

FIG. 12 shoWs such connection portions disposed in the 
inside of the ?exible tube portion 1. A forWard end portion 
of the signal cable 47 having a large number of signal Wires 
47a bound into one is disentangled into individual signal 
Wires 47a in the inside of the ?exible tube portion 1. Groups 
of signal Wires 47a Which are to be connected to corre 
sponding ?exible substrates 43. Each group of signal Wires 
47a are covered With a ?exible heat-shrinkable tube 48 and 
bundled into one. Such con?guration has a good effect on 
preventing the respective signal Wires 47a from being bro 
ken. 

The respective heat-shrinkable tubes 48 are disposed 
While end portions of the heat-shrinkable tubes 48 are 
displaced successively. Hence, the ?exibility of the ?exible 
tube portion 1 does not change rapidly, so that the change of 
the diameter of the ?exible tube portion as a Whole is 
smoothened to thereby avoid the enlargement of the diam 
eter. Further, the respective end portions of the heat 
shrinkable tubes 48 are covered With a ?exible large 
diameter heat-shrinkable tube 49 so that the respective end 
portions are bound into one as a Whole. 

According to the invention, a plurality of ?exible sub 
strates are used as members for transmitting signals to and 
from the ultrasonic probe, and a ?exible substrate passage 
hole of an arcuate cross-sectional shape is formed in the 
front end portion body ?tted With objective optics and other 
functional components. As a result, the ultrasonic probe and 
the front end portion body can be coupled by a simple 
structural design Without producing any steps and the rigid 
front end of the insertion portion is made as short as possible 
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to fabricate an easily insertable and, hence, practically 
feasible radial scan, forward viewing ultrasonic endoscope. 

According to the invention, a plurality of ?exible sub 
strates for transmitting signals to and from the ultrasonic 
probe are arranged in arcs around the longitudinal axis of the 
ultrasonic probe and alloWed to pass through the front end 
portion body, and a rotation preventing member for prevent 
ing relative rotation of the ultrasonic probe and the front end 
portion body around the longitudinal axis is provided in a 
position in that area of a circumferential extension of the 
series of arcs Where no ?exible substrate is provided. As a 
result, the ultrasonic probe and the front end portion body 
can be coupled by a simple structural design Without pro 
ducing any steps and the rigid front end of the insertion 
portion is made as short as possible to fabricate an easily 
insertable and, hence, practically feasible radial scan, for 
Ward vieWing ultrasonic endoscope. 

According to the invention, a plurality of ?exible sub 
strates for transmitting signals to and from the ultrasonic 
probe are arranged in arcs around the longitudinal axis of the 
ultrasonic probe and alloWed to pass through the front end 
portion body and ?uid channels that communicate into the 
balloon are provided in a position in that area of a circum 
ferential extension of the series of arcs Where no ?exible 
substrate is provided. As a result, the ultrasonic probe and 
the tip body can be coupled by a simple structural design 
Without producing any steps and the rigid front end of the 
insertion portion is made as short as possible to fabricate an 
easily insertable and, hence, practically feasible radial scan, 
forWard vieWing ultrasonic endoscope. 
What is claimed is: 
1. A radial scan, forWard vieWing ultrasonic endoscope 

having an ultrasonic probe that is formed in annular shape to 
permit radial scan and Which is provided at the front end of 
an insertion portion, and a front end portion body that is 
?tted With objective optics for examining the area ahead of 
said insertion portion and Which has a smaller outside 
diameter in the front half Which is ?tted into said ultrasonic 
probe, Wherein a plurality of ?exible substrates for trans 
mitting signals to and from said ultrasonic probe extend 
rearWard from said ultrasonic probe, a ?exible substrate 
passage hole of an arcuate cross-sectional shape through 
Which said ?exible substrates pass is formed in said front 
end portion body in an axial direction, and the Wirings on 
said ?exible substrates are connected to a signal cable 
passing through said insertion portion. 

2. The radial scan, forWard vieWing ultrasonic endoscope 
according to claim 1, Wherein at least one area of said 
?exible substrate passage hole is divided into portions in a 
circumferential direction. 

3. The radial scan, forWard vieWing ultrasonic endoscope 
according to claim 1, Wherein a nut member for urging and 
?xing said ultrasonic probe against said front end portion 
body from the front meshes With the outer circumferential 
surface of the distal end portion of said front end portion 
body. 

4. A radial scan, forWard vieWing ultrasonic endoscope 
having an ultrasonic probe that is formed in annular shape to 
permit radial scan and Which is provided at the front end of 
an insertion portion, and a front end portion body that is 
?tted With objective optics for examining the area ahead of 
said insertion portion and Which has a smaller outside 
diameter in the front half Which is ?tted into said ultrasonic 
probe, Wherein a plurality of ?exible substrates for trans 
mitting signals to and from said ultrasonic probe are 
arranged in arcs around the longitudinal axis of said ultra 
sonic probe and alloWed to pass through said front end 
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portion body and a rotation preventing member for prevent 
ing relative rotation of said ultrasonic probe and said front 
end portion body around the longitudinal axis is provided in 
a position in that area of a circumferential extension of the 
series of arcs Where no ?exible substrate is provided. 

5. The radial scan, forWard vieWing ultrasonic endoscope 
according to claim 4, Wherein said rotation preventing 
member is independent of both said ultrasonic probe and 
said front end portion body, and a groove into Which said 
rotation preventing member is to be ?tted is formed in each 
of said ultrasonic probe and said tip body. 

6. A radial scan, forWard vieWing ultrasonic endoscope 
having an ultrasonic probe that is formed in annular shape to 
permit radial scan and Which is provided at the front end of 
an insertion portion, a front end portion body that is ?tted 
With objective optics for examining the area ahead of said 
insertion portion and Which has a smaller outside diameter 
in the front half Which is ?tted into said ultrasonic probe, and 
an in?atable balloon provided to surround said ultrasonic 
probe, Wherein a plurality of ?exible substrates for trans 
mitting signals to and from said ultrasonic probe are 
arranged in arcs around the longitudinal axis of said ultra 
sonic probe and alloWed to pass through said front end 
portion body, and ?uid channels that communicate into said 
balloon are provided in a position in that area of a circum 
ferential extension of the series of arcs Where no ?exible 
substrate is provided. 

7. An ultrasonic endoscope comprising: 
a ?exible tube portion; 
a forWard end portion body having an ultrasonic probe 

and connected to the ?exible tube portion; and a 
plurality of ?exible substrates, extending from the 
forWard end portion body to the ?exible tube portion, 
for signal transmission to and from the ultrasonic 
probe, Wherein the ?exible substrates are arranged to 
pass through a predetermined ?rst circumferential area 
of the forWard end portion body, and to de?ne a second 
circumferential area thereof, Where no ?exible sub 
strate is provided. 

8. The ultrasonic endoscope according to claim 7, Wherein 
the forWard end portion body has an arcuate groove for 
de?ning the ?rst circumferential area, and the ?exible sub 
strates pass through the arcuate groove. 

9. The ultrasonic endoscope according to claim 7, further 
comprising: 

a rotation preventing member, disposed in the second 
circumferential area, for preventing relative rotation 
betWeen the forWard end portion body and the ultra 
sonic probe. 

10. The ultrasonic endoscope according to claim 7, further 
comprising: 

a balloon arranged around the ultrasonic probe; and 
a ?uid channel, passing through the second circumferen 

tial area, for ?uid communication to the balloon. 
11. The ultrasonic endoscope according to claim 7, 

Wherein a circumferential length of the second circumfer 
ential area is larger than a circumferential length of a 
clearance betWeen adjacent ones of the ?exible substrates 
Within the forWard end portion body. 

12. The radial scan, forWard vieWing ultrasonic endo 
scope according to claim 1, Wherein said ?exible substrates 
are arranged in arcs around the longitudinal axis of said 
ultrasonic probe, and a rotation preventing member for 
preventing relative rotation of said ultrasonic probe and said 
front end portion body around the longitudinal axis is 
provided in a position in that area of a circumferential 
extension of the series of arcs Where no ?exible substrate is 
provided. 
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13. The radial scan, forward viewing ultrasonic endo 
scope according to claim 12, Wherein at least one area of said 
?exible substrate passage hole is divided into portions in a 
circumferential direction. 

14. The radial scan, forWard vieWing ultrasonic endo 
scope according to claim 12, Wherein a nut member for 
urging and ?xing said ultrasonic probe against said front end 
portion body from the front meshes With the outer circum 
ferential surface of the distal end portion of said front end 
portion body. 

15. The radial scan, forWard vieWing ultrasonic endo 
scope according to claim 12, Wherein said rotation prevent 
ing member is independent of both said ultrasonic probe and 
said front end portion body, and a groove into Which said 
rotation preventing member is to be ?tted is formed in each 
of said ultrasonic probe and said tip body. 

10 
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16. The radial scan, forWard vieWing ultrasonic endo 

scope according to claim 6, Wherein the front end portion 
body has an arcuate groove through Which the ?exible 
substrates pass. 

17. The radial scan, forWard vieWing ultrasonic endo 
scope according to claim 6, Wherein a rotation preventing 
member for preventing relative rotation betWeen the front 
end portion body and the ultrasonic probe is provided in the 
circumferential area Where no ?exible substrate is provided. 

18. The radial scan, forWard vieWing ultrasonic endo 
scope according to claim 6, Wherein a circumferential length 
of the circumferential area Where no ?exible substrate is 
provided is larger than a circumferential length of a clear 
ance betWeen adjacent ones of the ?exible substrates Within 
the front end portion body. 

* * * * * 


